Growth hormone (GH) receptors, binding proteins and IGF-I concentrations in the serum of transgenic mice expressing bovine GH agonist or antagonist.
We have examined the regulation of hepatic growth hormone receptors (GH-R) and serum GH binding proteins (GHBP) in transgenic mice expressing an antagonist of bovine growth hormone (bGH), G119K-bGH, and consequently exhibiting a growth suppressed dwarf phenotype. Specific GHBP could be measured in transgenic dwarf mouse serum only by immunological methods (RIA), because these mice have a very high concentration of mutated bGH in circulation (> 1 microgram/ml) and, therefore, almost all GHBP is bound to G119K-bGH and cannot be quantitated in binding assays. The concentrations of GHBP were 0.6 +/- 0.4 nM and 1.7 +/- 0.4 nM for normal and dwarf mice respectively. The concentrations of free GHBP in normal mice and in transgenic mice expressing wild-type GH can be calculated using chromatographic techniques as the dissociation constant (Kd) and the ratio of bound 125I-GH to free 125I-GH in the serum ([GHBP]free = B/F.Kd). In agreement with the assumption that GHBP reflects GH-R status, liver uptake of injected labeled bGH was greatly reduced in transgenic dwarfs in comparison with normal mice or with transgenic mice expressing wild-type bGH (liver/blood ratio of 0.48 +/- 0.21, 2.7 +/- 0.2, and 1.3 +/- 0.3 respectively) indicating that the high concentration of the mutated bGH (G119K-bGH) prevents labeled bGH uptake, as was expected from the dwarf phenotype. 125I-bGH taken up by the liver of transgenic dwarf mice was found in a smaller molecular species than in normal mice, compatible with the presence of 1:1 [(GH-R):GH] complexes instead of the 2:1 [(GH-R)2:GH] or 2:2 [(GHBP)2:(GH)2] complexes found in normal mice. The concentration of IGF-I, the principal mediator of GH activity, in the G119K-bGH transgenic mice was correlated with the concentration of free GHBP. This allowed us to use free GHBP concentration as a marker of the effects of the active endogenous hormone (mGH) on liver receptors in the presence of different concentrations of the antagonist of GH. The levels of GHBP in serum, as well as the concentration of GH-R in liver microsomes from mice expressing the bGH antagonist, are up-regulated by the high concentration of G119K-bGH (85%), but significantly less so than that which could be expected for the same concentration of native GH (220-275%). This up-regulation suggests that the G119K-bGH antagonist is internalized and induces synthesis of the receptor and of the binding protein.